Dec 22 05 01:04p J C URRY RECEIVED 703 448-7397 p. 1 

CENTRAL FAX CENTER 

DEC 2 2 2005 

CERTIFICATE OF TRANSMISSION 

L tlf y tha ° thiB 5fl -* a 9e correspondence 

ie being facsimile transmitted to the Patent and 
Trademark Office (rax No. 571-273-8300) 


On 


(Date) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of 

Kiril A. Pandelisev Art Un±t ; mi 

Serial No. lO^^T Q C\ £ % Q 0[ )f .3 Examiner: Car . los N 

Filed: June IS, 2001 

For: HOT SUBSTRATE DEPOSITION OF FUSED SILICA PROCESS 
AND APPARATUS ^ fKUt^ESS 

PETITION TO WITHDRAW HOLDING OP ABANDONMENT 

To the Director of the Patent and Trademark Office 
Sir: 

Kindly withdraw the attached holding of abandonment dated 
December 19, 2005 (Exhibit A) . 

Enclosed are copies of the following; 
Exhibit A - Notice of Abandonment (2 pgs) 
Exhibit B - Response filed September 6, 2005 (49 pgs) 
Exhibit C - Mailroom receipt showing date of filing 
(2 pgs) 
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Exhibit D - Transmittal Form and Petition For Extension 

of Time (2 pgs) 
Exhibit E - Credit Card Statement (1 pg) 


As evidenced above, a Response was timely filed with the required 
extension fee. Withdrawal of the holding of abandonment is 

requested. 


Respectfully, 



Reg. No. 22,693 
_ ^ Narasimhan, Reg. No. 4 0,2S2 
Matthew J. Laskoski, Reg. No. 55,3 60 
1493 Chain Bridge Road 
Suite 300 

McLean, Virginia 22101 
Tel: (703) 442*4800 
Fax: (703) 448-7397 


December 22, 2005 
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RECEIVED DEC 2 0 Z005 


APPLICATION NO. 
09/880,943 


FILING DATE 
06/15/2001 


FIRST NAMED INVENTOR 
Kiril A. Pamtelisev 


7590 

James C. Wray 
Suite 300 

1493 Chain Bridge Road 
Mclean, VA 22101 


until? sSL^ D 5 PA . R T M f_ NT OF commerce" 

United States Patent and Trademark Office 
AdAen: COMMISSIONER FORPaTENTS 
P.O. Bob 1450 

AlrxondjU. Virgiaii »2J 13-1430 


| ATTORNEY DOCKET NO. | CONFIRMATIO N NO. 
PHOENIX SCIENTIFIC 5959 

EXAMIN ER 
LOPEZ. CARLOS N 


ART UNIT 


I PAPER NUMBER 


DATE MAILED: 12/19/2003 


Please find below and/or attached an Office communication concerning this application or proceeding. 


EXHIBIT A 

PTO-90C {Rev. 10/03) 
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RECEIVED DEC 2 0 20C5 



Application No. 

Applicant's) 


Notice of Abandonment 

09/880.943 

PANDELISEV. KIRtL A. 

Examiner 

Art Unit 


— Tha MA it thin r*A TC ~* *t~t . r_ _ ± r __ 

Carlos Lopez 

1731 



This application is abandoned in view of: 

1. S) Applicant's failure to timely file a proper reply to the Office letter mailed on S/Ams 
(a) □ A reply was received on (with a Certificate of Mailing or TransmiSbrTdated 


period for rep .y (indudingHoTalextension " eXP '' ra,i ° n * 

(b) □ A proposed reply was received on but it does not constitute n proper reply under 37 CFR 1.113 (a) to the final rejection 

itoSn!?™^ (Da timely filed amendmenl which places the ' 

appl catron in condition for allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for 
Continued Examination (RCE) in compliance with 37 CFR i.114). •»"«■/ Kequesuor 

(C> D fi„^ StaHE ^^i^^T-Jy 1 " 001 conslitute a P^P"" «■ a bona fide attempt at a proper reply, to the non- 
final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box 7 below} 
(d) IS No reply has been received. 


2. □ Applicant's failure to timely pay the required issue fee and publication fee. if applicable, within the statutory period of three months 

from the mailing date of the Notice of Allowance (PTOL-85). momns 

(a) □ The Issue fee and publication fee. If applicable, was received on (with a Certificate of Mailing or Transmission dated 

1- ,2, f l'? 1 a "t r ex P |ra »»n °f »he statutory period for payment of the issue fee (and publication fee) set in the Notice.of 

Allowance (PTOL-85). 

(b) □ The submitted fee of $ is insufficient A balance of $ is due. 

The issue fee required by 37 CFR 1.18 Is $ . The publication fee. if required by 37 CFR 1. 18(d). is $ 

(c) O The issue fee and publication fee, if applicable, has not been received. 

3. D Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in. the Notice of 

Allowability (PTO-37). 

(a) □ Proposed corrected drawings were received on _ 

after the expiration of the period for reply. 

(b) Q No corrected drawings have been received. 


. (with a Certificate of Mailing or Transmission dated . 


), which is 


4. □ The Tetter of express abandonment wNch is signed by the attorney or agent of record.* the assignee of the entire interest, or all of 
the applicants. 


5. □ The letter of express abandonment which Is signed by an attorney or agent (acting in a representative capacity under 37 CFR 
1 -34(a)) upon the filing of a continuing application. 

J The decision by the Board of Patent Appeals and Interference rendered on and because the period for seeking court review 

of the decision has expired and there are no allowed claims. 

7. D The reason(s) below: 



PefiMons to revive under 37 CFR 1 .137(a) or (b), or requests to withdraw the holding of abandonment under 37 CFR 1.181. should be promptly filed to 
minimize any negative effects on patent term. * H*«»»H«y 
i «= b . — ! rmtfewttrtc Office ~ — ' " - ■ — 


PTOL-1432 (Rev. 04-01) Notico of Abandonment 


Pan of Paper No. 20051212 
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RECEIVED 
CENTRAL FAX CENTER 


DEC 2 2 2005 


IN THE UNITED STATES PATENT AND TRADEMARK OFFI 
In re Application of 


Kiril A. 


PANDELISEV 


Serial No. 10/ 



Art Unit: 


1731 


Filed: 


Examiner: C. Lopes 


For; 


xSL™ 8 .!™ 12 DEPOSIT *°* OF FUSED SILICA PROCESS AND 


RESPONSE 


To the Director of the Patent and Trademark Office 
Sir; 

In response to the Office Action dated May 4, 2005, kindly 
amend the application as follows. 

No new matter has been added by the amendments. 
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In the Claims : 

1. (Original) Apparatus for making fused silica products, 
comprising a vacuum chamber, a support extending into the 
chamber, a first mover connected to the support for moving the 
first support with respect to the chamber, plural parallel 
substrates positioned in the chamber, second movers connected to 
the support and connected to the substrates for moving the 
substrates in the chamber with respect to each other, silica 
particle providers in the chamber for providing silica particles 
for depositing on the substrates, heaters in the chamber for 
heating the substrates and particles deposited thereon, thereby- 
fusing particles on the substrates, wherein the heaters heat the 
fused particles and wherein other silica particles from the 
providers collect and stick on the particles and create preforms 
on the substrates . 

2. (Original) The apparatus of claim 1, wherein the 
substrates comprise long hollow porous tubular substrates, and 
wherein the first and second movers rotate the long hollow porous 
tubular substrates within the chamber. 

3. (Original) The apparatus of claim 2, wherein the 
heaters further comprise heaters within the hollow tubular 
substrates for heating the substrates. 

4. (Original) The apparatus of claim 1, further comprising 
valved vacuum, dopant gas and purge gas ports connected to the 
chamber . 

5. (Original) The apparatus of claim 1, wherein the 
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substrates are hollow porous cubes, further comprising valved 
purge gas and dopant gas connections to the hollow porous tubes. 

6. (Original) The apparatus of claim 1, wherein the silica 
particle providers comprise burners mounted near walls of the 
chamber for pyrolysis of silicon compositions for generating 
silica powder. 

7. (Original) The apparatus of claim 1, wherein the silica 
particle providers comprise silica powder injectors near walls of 
the chamber. 

8. (Original) The apparatus of claim l, wherein the second 
movers further comprise rotation and translation mechanisms 
connected to the support for rotating and translating the 
substrates in the chamber. 

9. (Original) The apparatus of claim 1, wherein the second 
movers further comprise independent adjustment and support 
mechanisms connected to the support which are connected to the 
rotation and translation mechanisms, and further comprising, 
plural adjusters connected to the independent rotation and 
support: mechanism for moving the plural substrates and rotating 
them with respect to each other as the independent rotation and 
translation mechanisms rotate and translate the substrates within 
the chamber. 

10. (Original) The apparatus of claim 1, further comprising 
heat controls connected to the heaters for increasing temperature 
within the chamber to vitrification temperatures for- vitrifying 
and densifying the preforms in the chamber. 
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11 . 


(Original) The apparatus of claim 1, wherein the 


chamber, the substrates and the preforms are vertically oriented, 
and wherein the particle providers provide particles from 
cylindrical side areas of the chamber. 

12. (Original) The apparatus of claim 11, further 
comprising preform melting chamber below the preform forming 
chambers, and a movable shelf separating the preform forming 
chamber and the preform melting chamber, heaters adjacent the 
walls of the preform melting chamber and valved ports connected 
to the preform melting chamber for providing gas delivery, gas 
vent, vacuum and dopants, and wherein the heaters provide 
multiple heating zones in the chambers, and further comprising a 
rotating and pulling assembly connected to the preform melting 
chamber for withdrawing a fused silica member from the preform 
chamber. 

13. (Original) The apparatus of claim 12, further 
comprising a plasma surface removal unit positioned below the 
rotating and pulling assembly for finishing a surface of the 
fused silica member. 

14. (Original) The apparatus of claim 12, further 
comprising a plate and bar forming chamber having an input 
connected to the rotating and pulling assembly for withdrawing 
the fused silica member directly into the plate and bar forming 
chamber . 

15. (Original) A fused silica producing apparatus, 
comprising a fused silica chamber having silica particle 
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providers connected thereto for providing silica particles within 
the chamber, heaters within the chamber for heating the particles 
and fusing the particles, a crucible within the chamber for 
collecting the heated and fused particles, heaters connected to 
the crucible for heating and fusing the silica particles in the 
crucible, a valved dopant gas supplier connected to the crucible 
for supplying dopant gas to fused particles within the crucible, 
a melting zone connected to the crucible for delivering molten 
fused silica from the crucible, a shaped body positioned below 
the melting zone for controlling molten fused silica flow, and a 
purge gas connection connected to the forming member for 
introducing a purge gas in a middle of the molten flow, a plate 
and bar forming chamber connected to an output of the fused 
silica chamber for directly receiving a fused silica output 
therefrom. 

16. (Original) The apparatus of claim 15, further 
comprising an electrical field generator* having inner electrodes 
positioned beneath the forming body and outer electrodes 
positioned adjacent the flew for passing an electric field 
through the molten fused silica flow. 

17. (Original) The apparatus of claim 15, further 
comprising a second crucible positioned below the melting zone of 
the first crucible for receiving molten fused silica, and a 
valved dopant gas inlet connected to the second crucible for 
introducing dopant gas into molten fused silica in the second 
crucible . 

dm*. _ 
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IS. (Original) Quartz apparatus comprising a plate/bar 
fabrication vacuum chamber having a plurality of valved vacuum 
ports, gas inlet ports, vent ports, and a fused silica feed 
material introduction port, resistance or RF heating mounted in 
the chamber and connected to a power source through a plurality 
of feedthroughs, a crucible made from graphite, silicon carbide, 
ceramic material, metal or metal alloys for receiving the feed 
material from the introduction port, and for softening and 
solidifying the material, a plurality of ultrasound generators 
near the crucible for promoting proper mixing and outgassing of 
the material , and additional vacuum ports placed above the 
softened material in the crucible for removing any gas bubbles. 

19. (Original) The apparatus of claim 18, wherein the 
fabrication chamber comprises a plurality of chambers. 

20. (Original) A method of producing fused silica fiber 
optic preforms, comprising relatively rotating a plurality of 
substrates with respect to each other in a chamber, heating the 
chamber and the substrates, directing silica particles inward in 
the chamber toward the substrates, holding and fusing silica 
particles on the substrates, and sticking particles to particles 
held on the substrates and forming porous silica preforms on the 
substrates, and relatively moving the substrates and preforms 
with respect to the chamber. 

21. (Original) The method of claim 20, wherein the 
directing the silica particles comprise generating silica 
particles with pyrolysis of silica particle precursors from wall 
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mounted burners. 

22. (Original) The method of claim 20, further comprising 
directing silica particle streams toward the substrates and 
preforms . 

23. (Original) The method of claim 22, further comprising 
providing dopant gases to the chamber and through the substrate, 
and providing purge gas to the chamber and through the substrate, 
and venting and removing gases from the chamber. 

24. (Original) The method of claim 20, wherein the moving 
comprises relatively rotating and translating the substrates and 
preforms within the chamber. 

25. (Original) The method of claim 20, further comprising 
stopping the particles, increasing heat on the preforms, and 
densifying and vitrifying the preforms. 

26. (Original) The method of claim 25, further comprising 
depositing second layers of fused silica on the densified for 
vitrified silica preform, 

27. (Original) The method of claim 20, further comprising a 
doped or undoped silica core on the substrate for depositing a 
doped or undoped cladding layer on the silica core. 

28. (Original) An apparatus for forming a fused silica 
member, comprising an elongated chamber, having a pressure 
control connected to the chancer, controlling pressure in the 
chamber, at least one collector in the chamber, silica particle 
providers in the chamber for supplying silica particles in the 
chamber and for directing the silica particles toward the 

A. If 
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collector . 

29. (Original) The apparatus of claim 28, wherein the 
collector comprises at least one substrate in the chamber, a 
rotation assembly mounted on the chamber and connected to the at 
least one substrate for relatively rotating the substrate with 
respect to the chamber, at least one heater connected to the 
chamber for supplying heat to the collector and to the chamber 
for directing heat to the silica particles for softening surfaces 
of the particles , sticking the heated particles to the substrate 
and forming a porous preform of particles around the substrate 
and for sticking the heated particles to particles on a surface 
of the preform. 

30. (Original) The apparatus of claim 29, wherein the 
pressure control comprises at least one reduced pressure port in 
the chamber for venting and withdrawing gas * 

31. (Original) The apparatus of claim 30, further 
comprising at least one inlet port in the chamber for introducing 
purgant, dopant or oxidant gas into t he,. chamber . 

32. (Original) The apparatus of claim 28, wherein the 
substrate comprises a hollow and porous substrate, and further 
comprising a substrate gas inlet connected to the substrate, for 
introducing purgant or dopant gas into the substrate for flowing 
the gas out through the porous substrate and through the preform 
on the substrate . 

33. (Original). The apparatus of claim 30, wherein at least 
one heater comprises at least one radiant heater in the chamber 
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for directing heat to the substrate, the preform and the silica 
particles in the chamber*. 

34. (Original) The apparatus of claim 29, wherein at least 
one heacer comprises a radio frequency heater in the chamber, for 
directing heat to the substrate, the preform and the particles in 
the chamber. 

35. (Original) The apparatus of claim 29, wherein at least 
one heater comprises a substrate heater connected to the 
substrate . 

36. (Original) The apparatus of claim 29, wherein at least 
one heater comprises plural heaters in the chamber for heating 
plural heat zones along the elongated chamber. 

37. (Original) The apparatus of claim 29, further 
comprising a translation mechanism connected to the chamber and 
the substrate for relatively translating the substrate with 
respect to the chamber. 

38. (Original) The apparatus of claim 29, wherein at least 
one substrate comprises plural parallel substrates mounted in „the 
cylinder, and wherein the rotation assembly further comprises 
multiple rotator connectors for relatively rotating the 
substrates with respect to each other substrate. 

39. (Original) The apparatus of claim 29, wherein the 
silica particle providers comprise burners for introducing and 
pyrolyzing compounds in the chamber for the silica particles in 
the chamber. 

40. (Original) The apparatus of claim 29, wherein the 
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silica particle providers comprise providing silica powder stream 
injectors in the chamber for directing preformed silica powder 
toward the substrate and preform. 

41. (Original) The apparatus of claim 29, wherein the 
elongated chamber comprises a vertical elongated chamber, and 
wherein the at least one substrate is vertical within the 
chamber. 

42. (Original) The apparatus of claim 41, wherein the 
rotation assembly further comprises a substrate support at a top 
of the chamber, and wherein at least one heater further comprises 
at least one heater for providing increased heat near a bottom of 
the chamber for softening and flowing fused silica from the 
preform. 

43. (Original) The apparatus of claim 42 > wherein at least 
one substrate further comprises an enlarged lower end for flowing 
softened fused silica from an outer surface of the preform around 
the enlarged lower end. 

44. (Original) The apparatus of claim 42 r further 
comprising a rotating and pulling mechanism near a lower end of 
the chamber for rotating and pulling the softened fused silica 
from the chamber. 

45. (Original) The apparatus of claim 44, wherein the 
softened and fused silica is pulled from the chamber as a tube. 

46. (Original) The apparatus of claim 44, wherein the 
softened and fused silica is pulled from the chamber as a rod. 

47. (Original) The apparatus of claim 44, wherein at least 
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one heater further comprises a resistance heater connected to the 
substrate for softening fused silica in the preform adjacent the 
substrate. 

48. (Original) The apparatus of claim 43, further 
comprising at least one divider partially extended across the 
chamber toward the substrate and the preform for separating an 
upper part of the chamber from a lower part of the chamber. 

49. (Original) The apparatus of claim 43, wherein the 
divider is adjustable. 

50. (Original) The apparatus of claim 43, wherein the 
divider is adjustable in extension outward and across the 
chamber . 

51. (Original) The apparatus of claim 48, wherein the 
divider is adjustable upward and downward along the chamber. 

52. (Original) The apparatus of claim 48, further 
comprising a first gas vent, a first vacuum port and a first 
dopant inlet connected to the chamber above the divider. 

53. (Original) The apparatus of claim 52, further 
comprising a gas delivery system, a second gas vent, a second 
vacuum port and a second dopant inlet connected to the chamber 
below the divider. 

54. (Original) The apparatus of claim 48, wherein the 
divider is movable between opened and closed positions and 
extends inward to near the substrate in the closed position, 
wherein the silica powder providers are positioned above the 
divider for growing the preform above the divider, wherein the at 
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least one heater comprises at least one heater for increasing 
heating of the substrate above the divider, and wherein the 
divider in the opened position allows passage of the preform 
through the divider, whereby when the divider is moved to the 
opened position and the at least one heater increases temperature 
of the substrate above the divider, a portion of the preform near 
the substrate softens, allowing the preform to slide downward on 
the substrate and moving the preform from the upper part of the 
chamber to the lower part of the chamber, 

55. (Original) The apparatus of claim 44, further 
comprising electrodes near the softened silica, an electric field 
generator connected to the electrodes, and an electric field in 
the softened silica. 

56. (Original) The apparatus of claim 55, further 
comprising at least one of the electrodes on one side of the 
softened silica, at least one other of the electrodes on an 
opposite side of the softened silica, and the electric field 
through the softened silica. 

57. (Original) The apparatus of claim 56, wherein the 
flowing of the softened silica from the pjeform comprises forming 
a tubular bubble and the at least one of the electrodes 
positioned outside of the tubular bubble, and the at least one 
other- of the electrodes positioned within the tubular bubble. 

58. (Original) The apparatus of claim 57, wherein the 
electrodes comprises concentric ring electrodes. 

59. (Original) The apparatus of claim 42, further 
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comprising a second chamber having a crucible tray for receiving 
the softened silica from the first chamber in the crucible tray, 
and heaters in the second chamber for heating the fused softened 
silica and reforming the silica in a desired form in the crucible 
tray. 

60. (Original) The apparatus of claim 59, further 
comprising ultrasound generators in the second chamber adjacent 
the crucible tray for outgassing gas from the softened reformed 
fused silica. 

61. (Original) The apparatus of claim 60, further 
comprising additional vacuum ports near the crucible tray for 
removing gases outgassed from the softened reformed fused silica. 

62. (Original) The apparatus of claim 28, wherein the 
silica particle providers are positioned in an upper part of the 
chamber for directing particles inward into a mass of particles, 
providing resistive, radio frequency, plasma or other heaters, 
heating particles and softening surfaces of the particles in the 
mass, and wherein the at least one collector comprises a first 
heated crucible positioned with respect to the mass of particles 
for collecting softened particles and agglomerations of softened 
surface particles in the first heated crucible, a lower heated 
throat on the first crucible, with a heater on the throat for 
softening, fusing and flowing fused silica from the first 
crucible. 

63. (Original) The apparatus of claim 62, further 
comprising a flow director mounted beneath the lower heated 
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throat, for directing flow of the flowing fused silica as a 
tubular or solid member having round, rectangular or polygonal 
cross - sect ion . 

64. (Original) The apparatus of claim 63, further 
comprising a dopant injector connected to the flow director for 
supplying dopant to the flowing fused silica. 

65. (Original) The apparatus of claim 64, further 
comprising a second crucible positioned below the heated throat, 
for receiving flowing fused silica, and a dopant injector in the 
second crucible for injecting dopant in the fused silica in the 
second crucible. 

66. (Original) The apparatus of claim 64, further 
comprising a second chamber, a crucible tray in the second 
chamber, for receiving the softened silica from the first chamber 
in the crucible tray, a heater in the second chamber for heating 
the fused softened silica and for reforming the silica in a 
desired form in the crucible fcray. 

67. (Original) The apparatus of claim 66, further 
comprising ultrasound generators in the second chamber adjacent 
the crucible tray for outgassing gas from the softened reformed 
fused silica. 

68. (Original) The apparatus of claim 67, further 
comprising additional vacuum ports near the crucible tray for 
removing gases outgassed from the softened reformed fused silica 
through the additional vacuum ports. 

69. (Original) Apparatus for forming a fused silica member, 

/;?\ 
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comprising an elongated chamber, a pressure control connected to 
the chamber, controlling pressure in the chamber, at least one 
collector mounted in the chamber, silica particle providers 
connected to the chamber for supplying silica particles in the 
chamber and directing the silica particles toward the collector, 
at least one heater connected to the chamber for supplying heat 
to the collector and to the chamber and for directing heat to the 
silica particles for softening surfaces of the particles for 
sticking the particles on heated particles to the collector 
forming a porous preform on the collector and sticking the heated 
particles to a surface of the preform for collecting the 
particles with softened surfaces with the collector. 

70. (Original) The apparatus of claim 69, wherein the 
collector comprises at least one substrate in the chamber, a 
rotation assembly mounted on the chamber and connected to the at 
least one substrate for relatively rotating the substrate with 
respect to the chamber. 

71. (Original) The apparatus of claim 70 , wherein the 
pressure control comprises at least one reduced pressure port in 
the chamber and venting and withdrawing gas . 

72. (Original) The apparatus of claim 70, further 
comprising at least one inlet port in the chamber for introducing 
purgant, dopant or oxidant gas into the chamber. 

73. (Original) The apparatus of claim 70, wherein the 
substrate is hollow and porous, and further comprising a 
substrate gas inlet connected to the substrate for introducing 
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purgant or dopant gas into the substrate and flowing the gas out 
through the porous substrate and through the preform on the 
substrate . 

74. (Original) The apparatus of claim 70, wherein the at 
least one heater comprises at least one radiant heater in the 
chamber for directing heat to the substrate, the preform and the 
silica particles in the chamber. 

75. (Original) The apparatus of claim 70, wherein the at 
least one heater comprises a radio frequency heater in the 
chamber for directing heat to the substrate, the preform and the 
particles in the chamber. 

76. (Original) The apparatus of claim 70, wherein the at 
least one heater comprises a substrate heater connected to the 
substrate . 

77. (Original) The apparatus of claim 70, wherein the at 
least one heater comprises plural heaters in the chamber for 
heating and forming plural heat zones along the elongated 
chamber. 

78. (Original) The apparatus of claim 70, further 
comprising a translation mechanism connected to the chamber and 
the substrate for relatively translating the substrate with 
respect to the chamber. 

79. (Original) The apparatus of claim 70, wherein the at 
least one substrate comprises plural parallel substrates mounted 
in the chamber, and wherein the rotation assembly further 
comprises multiple rotator connectors for relatively rotating the 
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substrates with respect to each other substrate. 

80. (Original) The apparatus of claim 70, wherein the 
silica particle providers comprise burners for introducing and 
pyrolyzing compounds in the chamber for providing the silica 
particles in the chamber. 

81. (Original) The apparatus of claim 70, wherein the 
silica particle providers comprise silica powder stream injectors 
in the chamber for directing preformed silica powder toward the 
substrate and preform, 

82. (Original) The apparatus of claim 70, wherein the 
elongated chamber is vertical and the at least one substrate is 
vertical within the chamber. 

83. (Original) The apparatus of claim 82, wherein the 
rotation assembly further comprises a substrate support at a top 
of the chamber, and wherein the at least one heater further 
comprises at least one heater for providing increased heat near a 
bottom of the chamber for softening and flowing fused silica from 
the preform. 

84. (Original) The apparatus of claim 83, wherein the 
substrate further comprises an enlarged lower end for flowing 
softened fused silica from an outer surface of the preform. 

85. (Original) The apparatus of claim 83, further 
comprising a rotating and pulling mechanism near a lower end of 
the chamber for rotating and pulling the softened fused silica 
from the chamber. 

86. (Original) The apparatus of claim 85, wherein the 
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softened and fused silica is pulled from the chamber as a tube. 

87. (Original) The apparatus of claim 85, wherein the 
softened and fused silica is pulled from the chamber as a rod. 

88. (Original) The apparatus of claim 85, wherein the at 
least one heater further comprises a resistance heater connected 
to the substrate for softening fused silica in the preform 
adjacent the substrate. 

89. (Original) The apparatus of claim 85, further 
comprising at least one divider partially extending across the 
chamber toward the substrate and the preform for separating an 
upper part of the chamber from a lower part of the chamber. 

90. (Original) The apparatus of claim 89, wherein the 
divider is adjustable in and out across the chamber. 

91. (Original) The apparatus of claim 89, wherein the 
divider is adjustable upward and downward along the chamber. 

92. (Original) The apparatus of claim 89 f further 
comprising a first gas vent, a first vacuum port and- a first 
dopant inlet connected to the chamber above the divider. 

93. (Original) The apparatus of claim 92, further 
comprising a gas delivery system, a second gas vent, a second 
vacuum port and a second dopant inlet connected to the chamber 
below the divider. 

94. (Original) The apparatus of claim 93, wherein the 
divider is movable between opened and closed positions and 
extends inward to near the substrate in the closed position, 
wherein the silica powder providers are positioned above the 
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divider for growing the preform above the divider, wherein the at 
least one heater comprises at least one heater for increasing 
heating of the substrate above the divider, and wherein the 
divider in the opened position allows passage of the preform 
through the divider, whereby when the divider is moved to the 
opened position and the at least one heater increases temperature 
of the substrate above the divider, a portion of the preform near 
the substrate softens, allowing the preform to slide downward on 
the substrate for moving the preform from the upper part of the 
chamber to the lower part of the chamber. 

95. (Original) The apparatus of claim 83, further 
comprising electrodes near the softened silica and an electric 
field generator connected to the electrodes for providing an 
electric field in the softened silica. 

96. (Original) The apparatus of claim 95, wherein at least 
one of the electrodes is on one side of the softened silica, and 
wherein at least one other of the electrodes is on an opposite 
side of the softened silica for providing an electric field 
through the softened silica. 

97. (Original) The apparatus of claim 96, wherein the 
softened silica flowing from the preform forms a tubular bubble, 
wherein the at least one of the electrodes is outside of the 
tubular bubble, and wherein the at least one other of the 
electrodes is within the tubular bubble. 

98. (Original) The apparatus of claim 97, wherein the 
electrodes are concentric ring electrodes . 
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99. (Original) The apparatus of claim 85, further 
comprising a second chamber having a crucible tray for receiving 
the softened silica from the first chamber, and at least one 
second chamber heater in the second chamber for heating the fused 
softened silica and reforming the silica in a desired form in the 
crucible tray . 

100. (Original) The apparatus of claim 99, further 
comprising ultrasound generators in the second chamber adjacent 
the crucible tray for outgassing gas from the softened reformed 
fused silica. 

101. (Original) The apparatus of claim 100, further 
comprising additional vacuum ports near the crucible tray for 
removing gases outgassed from the softened reformed fused silica. 

102. (Original) The apparatus of claim 28, wherein the 
particle providers are positioned in an upper part of the chamber 
and are oriented for directing particles inward into a mass of 
particles, and wherein the at least one heater comprises a 
resistive, radio frequency, plasma or other heater for heating 
particles and softening surfaces of the particles in the mass of 
particles, and wherein the collector comprises a first heated 
crucible positioned with respect to the mass of particles for 
collecting softened particles and agglomerations of softened 
surface particles from the mass, the first heated crucible having 
a lower heated throat on the first crucible, with a heater on the 
throat for softening, fusing and flowing fused silica from the 
first crucible, a second chamber having a crucible tray for 
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receiving the softened silica from the first chamber, and at 
leasr. one second chamber heater in the second chamber for heating 
the fused softened silica and reforming the silica in a desired 
form in the crucible tray . 

103. (Original) The apparatus of claim 102, further 
comprising a flow director mounted beneath the lower heated 
throat for directing flow of the flowing fused silica as a 
tubular or solid member having round, rectangular or polygonal 
cross -section . 

104. (Original) The apparatus of claim 103, further 
comprising a dopant injector connected to the flow director for 
supplying dopant to the flowing fused silica. 

105. (Original) The apparatus of claim 104, further 
comprising a second crucible positioned below the heated throat 
for receiving flowing fused silica, and a dopant injector in the 
second crucible for injecting dopant in the fused silica in the 
second crucible. 

106. (Original) The apparatus of claim 105, further 
comprising a second heated throat on the second crucible for 
flowing fused silica out of the second crucible into the second 


107. (Original) The apparatus of claim 102, further 
comprising ultrasound generators in the second chamber adjacent 
the crucible tray for outgassing gas from the softened reformed 
fused silica. 

108. (Original) The apparatus of claim 107, further 


chamber . 
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comprising additional vacuum ports near the crucible tray for 
removing gases outgassed from the softened reformed fused silica. 

109. (currently amended) Method for making fused silica 
products, comprising providing a chamber, providing plural 
parallel substrates positioned in the chamber, providing a 
support, providing first movers on the support^, connecting the 
first movers to the substrates, moving the substrates with 
respecc to each other, providing a second mover connected to a 
support for the first movers for moving the first movers with 
respect to the chamber, disposing silica particle providers in 
the chamber £e>a= providing silica particles which deposit on the 
substrates, providing heaters in the chamber, heating the 
substrates and the particles, softening and agglomerating 
surfaces of the particles and sticking the particles on the 
substrates and on particles stuck to the substrates and creating 
preforms of the particles on the substrates - 

110. (Previously presented) The method of claim 109, wherein 
providing the substrates comprises providing long hollow tubular 
substrates, and wherein the first movers and second mover rotate 
the long hollow tubular substrates within the chamber. 

111. (Previously presented) The method of claim 110, wherein 
providing the heaters further comprise providing a heater within 
the hollow tubular substrates and heating the substrates from 
within. 

112. (Original) The method of claim 110, further comprising 
connecting valved purged gas and dopant gas to the hollow tubular 
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substrates. 

113. (Original) The method of claim 109, further comprising 
connecting valved vacuum, dopant gas and purge gas ports to the 
chamber . 

114. (Original) The method of claim 109, wherein providing 
the silica particle providers comprises providing burners mounted 
near walls of the chamber and pyrolyzing silicon compositions and 
generating silica powder. 

115. (Original) The method of claim 109, wherein providing 
the silica particle providers comprises providing silica powder 
injectors near walls of the chamber. 

116. (Original) The method of claim 109, wherein providing 
the second movers further comprise providing rotation and 
translacion mechanisms connected to the support and rotating and 
translating the substrates in the chamber. 

117. (Previously presented) The method of claim 116, wherein 
providing the first mover further comprises providing independent 
adjustment and support mechanisms connected to the support which 
is connected to rotation and translation mechanisms, and further 
comprising providing plural adjusters connected to independent 
rotation and support mechanisms and moving the plural substrates 
and rotating them with respect to each other as the rotation and 
support mechanisms rotate and translate the substrates within the 
chamber . 

118. (Original) The method of claim 109, further comprising 
providing heat controls connected to the heaters and increasing 


PACE 27/28 - RCVD AT 12/22/2005 12:52:43 PM [Eastern Standard Time] * SVfkUSPTO-eFXRF-e/26 • ON1$:2738300 * CSID:703 448 73S7 * DURATION (mm-se): 09-32 


Dec 22 05 Ol: 12p J C URRY 703 448-7397 p.28 


temperature within the chamber to vitrification temperatures and 
vitrifying and densifying the preforms in the chamber. 

119. (Original) The method of claim 109, wherein the 
chamber, the at least one substrate and the preform are 
vertically oriented, and wherein the particle providers provide 
particles from cylindrical side areas of the chamber. 

120. {Previously presented) The method of claim 119, wherein 
the chamber is a preform forming chamber further comprising the 
providing a preform melting chamber below the preform forming 
chamber, and providing a movable shelf separating the preform 
forming chamber and the preform melting chamber, providing 
heaters adjacent walls of the preform melting chamber and 
providing valved ports connected to the preform melting chamber 
for providing gas delivery, gas venting, vacuum and dopants, and 
providing multiple heating zones in the chambers, and further 
comprising providing a rotating and pulling assembly connected to 
the preform melting chamber and withdrawing a fused silica member 
from the preform chamber. 

121. (Original) The method of claim 120, further comprising 
providing a plasma surface removal unit positioned below the 
rotating and pulling assembly and finishing a surface of the 
fused silica member. 

122. (Original) The method of claim 120, further comprising 
providing a plate and bar forming chamber, providing an input 
connected to the rotating and pulling assembly and withdrawing 
the fused silica member directly into the plate and bar forming 
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